A total of 160 piglets, females and castrates, were divided at weight of 25 kg into four groups in order to study the effects of dietary vitamin A supplementation. The groups were balanced according to initial weight,sex and litter origin.
Introduction
The vitamin A requirement of growing pigs is based on a large number of experiments (ARC 1981) . Due to safety margins, the practical recommendations in different countries vary. In Finland the vitamin A recommendation of vitamin A for growing finishing pigs is 5000 lU/ kg air dry feed. A high content of vitamin A has been measured in the livers of pigs taken from a practical slaughterhouse line. It can be concluded that some farmers had used vitamin additions several times higher than the recommended level.
Moreover it has been suggested that too generous vitamin A feeding increases osteochondrosis in growing pigs (Blair et al. 1989) .
The consumption of liver and liver products enriched with too much vitamin A can create a health risk to humans, especially to developing embryos (Balling 1991) . For these reasons there is a pressure to lower the vitamin supplementation in pig feeds.
In earlier Finnish experiments, the vitamin A content of feeds has varied between 2500-20000 IU/kg. The level of vitamin A in the feed has not been found to have any effect on the performance of growing pigs (Alaviuhkola 1983 , Puonti 1991 . In the present experiment, the intention was to study the possibilities for lowering the vitamin A recommendation and to find out ifmega levels produced any harmful effects in pigs.
Material and methods
One hundred and sixty piglets at a live weight of 25 kg were divided into four groups, and the groups were balanced according to initial weight, sex and litter origin of the animals. The pigs were housed and fed in pairs. The pens were furnished with a concrete floor. Wood shavings were used as the drying material. Females and castrated males were kept separate. To increase the number of leg joints to be inspected, an additional 16 piglets were included in the experiment and treated like the piglets in group four. All the experimental piglets were from the sow unit of the Swine Research Station. They were all free from infectious diseases.
Feeds
The basic mixture given to all the animals contained barley (83%) and a commercial protein, mineral and vitamin concentrate (17%) with no vitamin A supplement. The main components of the concentrate were soybean meal (59.4%) and meat and bone meal (22%). The measured vitamin A content of the concentrate was 3800 HJ/kg, providing the basic feed mixture with 646 HJ/kg. All the feeds contained 60 mg of vitamin E and 1100 IU of vitamin D in one kilogram ofair dry feed. Special vitamin A premixes were prepared by Cultor Ltd using a commercial source and providing mixtures 1-4 with 0, 1000, 3000 and 50000 HJ/kg, in addition to the 646 IU from the natural components of the mixture.
The vitamin premixes were analyzed at Cultor Ltd. Vitamin A analyses from the liver were made at the National Veterinary Institute. The method is described in the paper by Hirvi et a1.(1992) . Three piglets were slaughtered at the beginning of the trial to determine the pre-experimental vitamin storage in the liver.
The distal point of the femur and the proximal point of the tibia were removed in a partial dissection and studied histologically for groolesions at the National Veterinary Institute. The material was divided into three classes; joints with no changes on the surface, small changes on the surface and clear osteochondrosis. The method of Gröndalen (1974) was used. Before transporting the pigs to the slaughterhouse, the condition of the legs was scored subjectively using grades 1-5, where a score of 5 meant perfectly sound and a score of 1 was given ifthe pig could not walk without help.
The data were subjected to an analysis of variance. The following model was used:
Y. The mean of a pen (2 animals) was taken as one observation for statistical analysis. Tukey's test was used in pairwise comparisons (Snedecor and Cochran 1963) .
The results of the vitamin A analysis were handled statistically using an analysis of variance with one-way classification. The result for a single pig represents one observation.
Results and discussion
The vitamin A level in the liver of the three sacrificed piglets at 25 kg live weight varied between 7.3 and 10.2 mg/100 g fresh liver. The daily gain, feed conversion efficiency and carcass quality of the pigs is shown in Table 1 . One animal was removed from group 3 because of microangiopathia. One pig was lost from group 4 during transportation.
The vitamin A level of the feed had no noticeable Alaviuhkola (1983) and Puonti (1991) . In these experiments the vitamin A level varied between 2500 and 20000 IU/kg air dry feed. Schöne and LOdge (1984) found no differences in the daily gain and feed consumption of pigs between groups when vitamin A supplementation varied between 0 and 8000 IU/kg. The performance of females was similar to that of castrated males. However, the castrated males were fattier than females (P<0.001). The vitamin content in the liver and the leg health of the experimental pigs are shown in Table 2 . There were significant differences (P<0.001) in the vitamin A content in the liver between treatments. The two lowest vitamin A levels were not sufficient to maintain the concentration on the level which was found in the livers of the sacrified piglets. On the other hand, the highest level,about 100 mg/100 g liver, was also reported by Hirvi et al. (1992) found in samples taken from a practical slaughter line. Hennig et al. (1985) reported a highly significant linear relationship between vitamin A content in feed and vitamin A content in the liver. In the present study, a similar relationship was noticed, but the linearity was not tested. Hennig et al. also concluded that 800 IU of vitamin A in the feed for fattening pigs was sufficient to maintain a vitamin A storage of 3500 IU/100 g liver. Below this level, the plasma vitamin A value is reported to decrease.
In the present experiment, 1000 IU/kg feed seemed to provide pigs with a sufficient vitamin A storage. Taking into consideration the large variation between individual pigs as well as a proper safety margin, such a level cannot be recommended for practical purposes. In the present experiment the initial storage in the liver was large, but that is not always the case in practical pig husbandry.
Examination of leg jointsrevealed some more or less severe symptoms of osteochondrosis, but the differences between the groups were small. The proportion of completely healthy joints was 64, 67, 79 and 60% in groups 1-4, respectively. The grading of the legs at the end of the trial did not indicate any differences in the health of the legs or in the gait of the animals. Incidence of severe ostreochondrosis was the highest in group 1 (4 cases of 17 inspected). The result does not confirm the findings of Blair et al. (1989) who reported an increased incidence of osteochondrosis in pigs fed with a high addition of vitamin A (43750 IU/kg).
On the other hand, they do support the results found by Reiland (1975) , who concluded that the reasonably high incidence of osteochondrosis was not dependent on the vitamin A level in the feed. 
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